Tens of millions of people worldwide drink groundwater contaminated with naturally occurring arsenic. Through metabolism, the inorganic arsenic found in drinking water is converted to more toxic methylated compounds.
The research team focused on the QTc interval, a specific portion of the cardiac signal that corresponds to the active pumping (systole) phase of the heartbeat. QTc intervals of 0.45 second or longer are associated with cardiac risk.
The team used electrocardiography to measure the QTc interval of 168 men and 145 women from four villages in Ba Men, an area of Inner Mongolia where the drilling of artesian wells in 1980 exposed residents to arsenic. Arsenic exposure was determined through analysis of toenail samples from participants and water samples from their wells. Arsenic exposure was categorized as low (21 µg/L or less), medium (100-300 µg/L), or high (430-609 µg/L).
As exposure to arsenic increased, so did the occurrence of prolonged QTc interval, which was seen in 3.9% of the low exposure group, 11.1% of the medium exposure group, and 20.6% of the high exposure group. Women-who typically have a longer QTc interval than men-were more susceptible to this effect than men. Age, smoking, and pesticide exposure did not affect the association.
The authors suggest that arsenic may affect QTc interval by altering the flow of potassium ions that are involved in cardiac signaling. They write that measurement of QTc interval may be useful in the early detection of cardiovascular risk among individuals exposed to arsenic, as well as in the identification of populations where such risk is high. The team is currently conducting a large follow-up study in the same population. Meanwhile, the Chinese government is helping to install water systems in the Ba Men area that will decrease arsenic exposure. -Kris Freeman
Short-Term Particulate Threat

Pollution Standard May Not Protect Health
Many studies have shown that particulate matter (PM) poses health risks, yet the attributes of PM that cause these effects remain uncertain. To address some of those critical nuances, especially the shortterm effects of specific emissions, researchers used a refined approach, including new application of a pollutant distribution model, to assess links between deaths and two PM components, black carbon and sulfate particles [EHP 115:751-755; Maynard et al.]. They found that as the air concentration of either component increased, there were more deaths the following day. These results occurred even at concentrations below current U.S. standards for fine particulates.
Sulfate exposure in the northeastern United States comes in large part from coal-fired power plants. Black carbon is a surrogate for vehicle-related pollution that varies significantly over short distances. The researchers used data from a central monitor at the Harvard School of Public Health to determine concentrations of sulfates and assumed there were homogenous concentrations throughout the study area, a premise other studies have validated. To estimate concentrations of black carbon, they used a model that began its calculations with daily data from another monitor at the school. The model then estimated black carbon concentrations at more than 80 representative sites in the Boston area, incorporating variables such as weather, season, day of week, traffic volume, proximity to major roadways, population density, and percent urbanization. The researchers also accounted for gender, education, income, and residence location for each death.
In evaluating 107,925 deaths that occurred at Boston-area residences from 1995 through 2002, the researchers found that each interquartile increase in black carbon concentration on the day before death was linked with a 2.3% rise in deaths from any cause and a 4.4% increase in stroke deaths. A similar, though smaller, relationship existed for sulfate particles, with each interquartile increase the day before death linked with a 1.1% increase in death from any cause. The researchers also found that for both black carbon and sulfates, there were increases of similar magnitude for deaths from cardiovascular disease, respiratory diseases, and diabetes. The authors acknowledge that the black carbon estimation model still needs refinement, that the study was limited by its focus on just one city, and that there were relatively limited data for sulfates and some causes of death. Nonetheless, this work confirms past research implicating sulfates and black carbon in the PM-mortality association. As a result, the authors say their findings reinforce concerns that current and proposed fine particulate standards do not adequately protect public health. -Bob Weinhold
The heart of the exposure. Many residents of Ba Men, Inner Mongolia, use artesian well water containing high concentrations of arsenic.
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Toxic Neighbors?
Fetal Death Risk Near Hazardous Waste Sites
The health effects associated with residential proximity to hazardous waste sites are uncertain, and findings on potential links between prenatal exposure to environmental toxicants and outcomes such as miscarriage are mixed. A recent exploratory study in Washington State finds no evidence for an overall association between hazardous waste sites and occurrence of fetal death, but pesticide-containing sites may be an exception [EHP 115:776-780; Mueller et al.].
Using state health department records, researchers examined the occurrence of fetal death, defined as pregnancy loss after 20 weeks' gestation, against the straight-line distance between a mother's home and the nearest hazardous waste site. The team used ten live births for each fetal death as controls and considered several factors that could affect pregnancy outcome, such as maternal smoking, alcohol consumption, age, medical conditions, and socioeconomic status. Between 1987 and 2001, the state recorded 7,054 fetal deaths; the team located maternal residences for 5,302 cases and 61,455 controls.
Hazardous waste sites were characterized according to type of contaminant (solvents, metals, pesticides, or radioactive substances) and type of contaminated medium (air, water, or soil). Sites were also ranked as "high priority" or "low priority" depending on their potential hazard to public or environmental health.
Maternal characteristics more common among women who experienced a fetal death included being unmarried and older than 35, having less than a high school education, drinking alcohol during pregnancy, and receiving government-funded medical assistance. Mothers who experienced fetal death were also more often of nonwhite race/ethnicity and less likely to have had a previous pregnancy or birth. In general, no association was seen between hazardous waste site proximity and fetal death. However, subanalysis by contaminant type showed a small but significant increase in fetal deaths within five miles of pesticide-contaminated sites, with a slightly increased risk with each mile nearer such waste sites. Subanalysis by priority type revealed a slight but nonsignificant increase in fetal death for mothers within two miles of a high-priority site.
The authors describe several study limitations. No actual toxicant exposure measurements were available, potential occupational exposures and their duration were unknown, and fetal deaths and pertinent maternal health information may have been underreported. The findings do not negate the need for waste site remediation, however, and in light of other research showing health risks linked to prenatal pesticide exposure, the authors recommend that more attention be paid to pesticide-contaminated sites. -Julia R. Barrett
